E-health, and in particular smartphone-based technology, is increasingly becoming commonplace in healthcare. While psychiatry has tapped onto these innovations for conditions, such as affective disorders, and schizophrenia and psychosis, the usage of these technologies in addiction is limited. Addiction psychiatry could harness the potential of smartphone technologies. Given the increasing incidences of substance-related problems globally, and along with the normalization of the general public's perspectives toward substances, and also in consideration of unwillingness for at-risk individuals in seeking help, the authors hope to illustrate how these issues could potentially be solved using E-health and technological innovations. The objectives of the current perspective article are to illustrate how recent advances in smartphone-based technologies could help in terms of psycho-education, as well as in helping individuals who are at-risk users in seeking help earlier. The authors aim to illustrate how the above are possible, building on existing theory-driven framework that has been extensively reviewed in the previous literature. Limitations with regard to the implementation of such technologies will also be discussed.
be experiencing that might trigger a relapse of their underlying conditions (3) . The application of technology is not limited to schizophrenia in psychiatry, but it does extend to other mood and affective disorders (4) and also substance disorders (5). Zhang et al. (1) have previously recommended two simple modalities to which psychiatrists could tap onto and harness the potential that technology has brought into healthcare. It is also important for psychiatrists to recognize the limitations of psychiatry-related application out there in the smartphone application marketplace and be able to recommend evidence-based applications to their patients. Hence, Zhang et al. (1) recommended that psychiatrists ought to use validated scales, such as the Silberg scale (6) , to help them to evaluate the information quality of the existing applications. In addition, the authors (1) have also pointed out another scale, known as the mobile application rating scale (7) that has just been developed, that might be suitable for identification of applications with good evidence base. On knowing the current limitations of psychiatry-related smartphone applications in the marketplace, psychiatrists could then play a part in the conceptualization and development of smartphone innovations that not only help to mitigate the current gaps in the existing applications but also help in the conceptualization of applications that are in-line with the needs of their profile of patients (1) . More importantly, psychiatrists could help in the conceptualization and development of applications that are grounded in theory and in accordance to established behavioral change models. Subhi et al. (8) have previously shared how smartphone applications could be built using just a text editor alone. However, Zhang et al. (9, 10) have highlighted the limitations of that particular methodology, and have shared their methodologies of overcoming those limitations. In particular, they have highlighted how the usage of an online application builder could help in the development of low-cost interactive applications, which could eventually be deployable to the various smartphone application stores, for ease and convenience of download.
To date, one of the most challenging issues to deal with in psychiatry currently has been the increasing incidence of substance and drug abuse and dependence. The increasing incidences of such abuse and dependency are of concern, as these disorders do predispose vulnerable individuals to other comorbid psychiatric disorders, such as affective disorders and psychosis. There are a multitude of reasons for the increasing incidences globally, but one of the likely causative factors might be due to the normalization of the general public's perspective toward drugs of abuse. Following the legalization of marijuana or cannabis in Colorado (11), it was found that there have been increases in the incidences of individuals in Colorado who have presented themselves to the emergency departments due to an acute intoxication of commonly abused substances. The availability of marijuana in the forms of edible products, such as muffin, would serve to further reinforce the idea that marijuana is safe for once-off usage and consumption. The availability of these products does have its accompanying dangers as well, not just in terms of the risk of abuse and addiction. Vulnerable individuals, such as children, might consume them unknowingly. Of note, in Colorado (12) , there has been a growing incidence of children who have presented to the emergency services following an acute intoxication of these substances. It does not help that with the legalization of marijuana, perspectives toward substances have shifted. There are on-going clinical trials involving ketamine and ecstasy (MDMA), and these trials have purported that ketamine does have inherent rapid antidepressant efficacy, while MDMA would facilitate psychotherapy for individuals with post-traumatic stress disorder (13, 14) . Researchers have previously highlighted how the mass media has hyped up the clinical efficacy of these drugs, such as ketamine (15) , and this will further cause a mass media effect and lead to normalization of perception toward drugs and substance usage. Despite the promising trials conducted initially, there has been extensive evidence released recently by the Cochrane collaboration (16, 17) of the limited efficacy of ketamine in the treatment of depression.
Addiction specialists or even psychiatrists who have worked with individuals with dual diagnosis (with addiction as a codiagnosis) know that dealing with substance-related issue is particularly tough. Most individuals with substance-related issues as their primary problems do not routinely seek help. There has been much literature supporting this locally and overseas. Rehm et al. (18) in recent cross-sectional study highlighted that, in comparison to other mental health disorders, substance use disorder has the lowest treatment rates, despite them having the highest burden in terms of morbidity and mortality. There have been a multitude of reasons accounting for rates. The World Health Organization purported that it was in part due to the failure of primary care physician in terms of recognition of these disorders. Stigmatization mediates the help-seeking relationship and the last reason being that these individuals tend to prefer not to seek help unless they have hit rock-bottom (18) .
With the advances in smartphone technologies, there have since been a lot of applications that have been developed for addiction. Previous content analysis done for Marijuana-related applications (19) has highlighted the concern about the evidence base and the information quality of the existing applications on the store. Most of the applications are for entertainment purposes, and most of these applications do not provide accurate information about the dangers associated with the usage of Marijuana (19) . Another prior content analysis (20) done for alcohol-related application highlighted the fact that most of the current alcohol applications made available in the store attempt to track the amount that an individual has drunk using the blood alcohol concentration method (20) . The content analysis highlighted that such methodology might results in individuals drinking even more, as an attempt to challenge their pre-set limits (20) . A keyword search of the existing research literature online reveals that there are to date several published literature about how technology could help in substance-related disorders. Prior review done by Keoleian et al. (21) has looked at the efficacy of the utilization of text messaging for addiction. The 11 studies (which included smoking, alcohol, and marijuana and methamphetamine addiction) that they have looked at have highlighted that text messaging is effective in helping individuals in achieving abstinence. For alcohol addiction, prior research has demonstrated that smartphone-based brief interventions could help targets drinking choices amongst University students (Gajecki et al.) (22) . ACHESS, another smartphone application to support patients in their recovery from alcoholism has its basis on self-determination theory (McTavish et al.) (23) . The ACHESS smartphone application helps to prevent users from heavy drinking post treatment, using features such as geo-location services to locate individuals when they are close to geographically high-risk locations. Other functionality implemented includes that of a mood and a withdrawal questionnaire and charting. LBMI-A (24) is another application for intervention for alcohol issues and provides individuals with assessment, information, and intervention.
The objectives of the current perspective article are to illustrate how recent advances in smartphone-based technologies could help in terms of psycho-education, as well as in helping individuals who are at-risk users in seeking help earlier. The authors aim to illustrate how the above ones are possible, building on existing theory-driven framework that has been extensively reviewed in previous literature. Limitations with regard to the implementation of such technologies will also be discussed.
sMArtPHONe As PsYcHOeDUcAtiONAL tOOLs
Prior research has described how smartphones could educate individuals who are diagnosed with HIV in risk reduction (25) . More recent research has demonstrated the utility of web-based alcohol screening and brief intervention tools for University students (26) . The literature review above demonstrated that there are existing applications that provide information about substances. While there might be existing interventions designed to educate the general public about substances, it is concerning that most of the other applications on the application stores do not provide the similar quality of information, in accordance with the findings of the previous content analysis of existing applications. Addiction psychiatrists could, thus, play a further role in the conceptualization and the development of new applications that aims to provide further information about substances, much like what the Royal College of Psychiatrists in the United Kingdom has done. Rosenbaum (27) have proposed that in order for education about drugs to be successful in today's world, taking into consideration the recent drive toward legalization, it is thus of importance that programs developed have a scientific basis, and that these programs would encourage moderation of usage. In addition, apart from the provision of scientific information, it is pertinent now for applications to include relevant legal statues and laws to deter further experimentation.
Prior to the introduction of the web as well as smartphone technologies, the mass media has been utilized for various substance-related problems. The Cochrane collaboration (28) previously evaluated mass media interventions for smoking cessation and has concluded that these interventions are deemed to be effective in smoking cessation. Mass media interventions include that of the television, radio, newspapers, billboards, and also posters and leaflets. Other studies (29) have also demonstrated the utility of videos in encouraging individuals to adopt healthy behaviors, such as going for HIV testing. The Royal College of Psychiatrists in the United Kingdom has always been a strong advocate for psycho-education of the general public to increase public's literacy about common mental health disorders. The previous mechanism of delivery of such materials was via their online website as well as printed brochures. Recently, the college has tapped onto smartphone technologies and has launched the RCPsych Mental Health Application to provide members of the general public with easier access to a smartphone friendly version of this information. The conceptualization and the development of the application are led by the first author, making use of the methodologies previously described by Zhang et al. (9, 10) . The newly developed version of the smartphone application has not only included the traditional print materials but the smartphone application has also included animations and podcasts in order to provide users with alternatives to gather the information that they require.
Thus, taking into consideration the limitations of existing applications on the store, and the recent recommendations by Rosenbaum (27) , and also taking into consideration how prior mass media interventions have been deemed to be useful in promoting health behaviors, the authors hope to share their conceptualization of a smartphone-based intervention that is based on existing theories. The methodologies described previously by Zhang et al. (9, 10) are limited in the sense that those methodologies described do not enable the addition of interactive features into smartphone applications. In addition, there are inherent difficulties with the publication of these applications to the application stores. It is of importance for these applications to be featured on the stores, so that it is more accessible for the general public to download. With further advances in technology, there are more strategies that could enable psychiatrists to create evidence-based application that are in-line with what they feel patients and the general public might benefit from. Apache Cordova (30) is one such potential method, which could enable psychiatrists to create cross-platform compatible application. Given the inherent effectiveness of videos, it is thus envisioned that in the current application, there will be integration of animation, info graphics as well as videos to better communicate key messages about drugs to individuals. There should also be other interactive features, such as that of a geo-location service that would be able to locate the precise location of the user. If users are intoxicated after using drugs, they would be able to tap onto the application to look for the nearest medical facility to receive treatment from. This conceptualization is based on the theory-driven model of identification of high-risk locations for alcohol addiction, as previously described. Figure 1 illustrates the core features of an evidence-based drug psycho-education smartphone application.
sMArtPHONe iNterveNtiONs FOr At-risK Users
As discussed previously, one of the key challenges in addiction psychiatry is that the vast majority of individuals do not seek help for their issues. Various studies have highlighted various reasons to account for this. Harm reduction has been widely looked into and is currently one of the intervention strategies in addiction psychiatry. Logan and Marlatt (31) have proposed harm reduction as one of the intervention strategy for youths who are at-risk for addictive behaviors, such as alcohol addiction. With regard to the problem of at-risk drinking, prior studies have also demonstrated the superiority of controlled drinking over abstinence approaches (Marlatt and Witkiewitz) (32) . With the recent legalization of substances, such as marijuana, and with the push for the usage of illicit substances, such as ketamine and MDMA for psychiatric treatment, there might be normalization of the perspectives held by the general public toward drugs. It is important to target those who are at-risk users early, as the earlier an intervention is implemented, the better the resultant prognosis of the underlying condition.
As reviewed previously, most of the current literature showed that to date most of the interventions are geared toward supporting the recovery process of patients with addiction issues. While there is a wide variety of smartphone-based applications out there in the application stores, the previous content analysis have clearly highlighted the drawbacks of such applications, in that the majority of them are lacking in terms of evidence base. Given that the objective of this article is to highlight how smartphone technologies could be applied in the domain of addiction psychiatry and in particular, applied for at-risk individuals, using theorydriven framework, the authors would describe two smartphone applications that they have conceptualized and developed. The theoretical framework underpinning these interventions is that of harm reduction.
The alcohol tracker application has been previous described by Zhang et al. (34) . The currently available alcohol trackers on the application store attempts to minimize harm among at-risk drinkers through enabling them to self-monitor their blood alcohol concentration. Some applications do not seemed to help reduce drinking as it promotes and encourages users to challenge their pre-defined limits. Thus, instead of tracking the absolute amount of drinks that an individual has had and converting it to a blood alcohol concentration, and advising the individual when it would be safe for them to engage in their routine activities, such as driving again, the conceptualization by Zhang et al. (34) attempts to empower individuals in helping them to track the amount that they have drank and warning them if they are over the limits as stipulated by the respective guidelines. The alcohol tracker application conceptualized (34) makes no recommendation of the timing to which individuals are deemed safe to return to their original activities. In addition, in order to ensure that individuals who are deemed to be at-risk would be able to receive help, the alcohol tracker application incorporates information not only about alcohol abuse and dependence but has also links to a direct line to which individuals could call (if they are in Singapore) and they will be advised about how best to receive help. Despite the fact that the conceptualization of the application is done in Singapore, much of the application is relevant for an international audience. There are not much variant in terms of the recommended guidelines with regard to the number of units individuals are to consume in a day and a week, and the information of alcohol abuse and dependence and adverse medical risks associated with alcohol also does not differ globally. Collaborators from the University of British Columbia were, thus, invited to help evaluate the conceptualized applications and to gather user perspectives with regard to the new conceptualization, that has a theoretical basis (34) . A group of 100 Canadians were recruited in order to gather user perspectives. The results obtained showed that notification and information were regarded as the most useful functions of the innovative application (34) .
The alcohol tracker application is just one of the two smartphone innovations that the authors wish to highlight that could potentially help individuals who are at-risk. The only smartphonebased intervention for gamblers seemed to be limited to an online gambling self-help workbook currently, which has its theoretical basis on harm reduction and behavioral strategies (35) . Users are asked to identify high-risk situations and provided with personalized feedback with regard to dealing with these situations; and, in addition, they are also able to compute their financial risks (35) . In order to help at-risk gamblers, the authors have jointly conceptualized the eGambling Intervention application (36) .
The eGambling Intervention smartphone application might seem that it is only capable of providing general information about gambling addiction and how best to seek help and treatment. However, the main developer (MWBZ) has actually made use of the build in global positioning sensor in the smartphone to track the position of the individual. The locality and the position of the individual would be tracked and with the coordinates updated once every 20 s and feedback to a server. Once the individual is within the proximity of the 25 gambling locations in Singapore, a notification is sent to them. The number of notifications sent and the duration will be tracked and sent back to an Apache Server. In addition, there is the enhanced functionality of allowing individuals to phone their family members or even their counselors to get help. If they chose not to phone, they could also get help by means of an email notification. Thus, by means of the application, the authors are able to determine the approximate number of visits individuals make to the casinos to gamble. One of the potential limitations is that the authors have not tapped onto the other sensors, in order to understand more about the individual's behavior prior to the gambling episode. The integration of other sensors to track the individual's behavior prior to the activity would open up opportunities for ecological momentary analysis. While the application does not allow for ecological monetary analysis currently, the theoretical framework underpinning this intervention is once again that of harm reduction, in preventing users from frequenting casinos; as well as behavioral approaches that have been previously described in the literature, by enabling users to identify high-risk locations and providing interventions accordingly. Figure 2 illustrates the core features of each of the application.
POteNtiAL LiMitAtiONs AND etHicAL cONcerNs
Smartphone applications might seemingly be the answer and solution for addiction-related psychiatric problems. However, it is still key to recognize that they are certainly not a replacement for a consultation with a mental health specialist. The assessment that applications could do is limited. In addition, smartphone applications might not reach out to those who do not have access to smartphones and their accompanying applications, or who have no knowledge with regard to how best to use smartphone applications. While psychiatrist could help in the conceptualization and development of the applications, it is still key for applications to be continuously kept updated, even after publication.
In addition, gathering patient information on smartphone devices raises concerns about ethics and security.
cONcLUsiON E-health, and in particular smartphone applications, is increasingly becoming commonplace in healthcare. While psychiatry has tapped onto these innovations for conditions, such as affective disorders, and schizophrenia and psychosis, the usage of these technologies in addiction is limited. Addiction psychiatry could harness the potential of smartphone technologies in educating the masses about the harmful effects of drugs. This is particularly important given the changing perception held by individuals toward commonly abused drugs, as more drugs are being legalized or might be legalized for medical usage. Smartphone technologies incorporating theory-driven framework could be harnessed and used as interventional tool for those who are at-risk for the development of addiction. However, there remain limitations to the usage of such technologies that should be carefully considered.
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